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CHAPTER 7.0 DATA SOURCES OF NURSING HOME NURSE STAFFING
ANALYSIS OSCAR: RELIABILITY AND VALIDITY ANALYSIS!

71 I ntroduction

HCFA’s Online Survey and Certification Reporting System (OSCAR) provides staffing data for all
certified nurang homes in the United States. The data are collected as part of the certification and
annua recertification process.  While some edit checks are performed by HCFA to identify survey
errors, concerns remain about the accuracy and validity of staffing data from OSCAR.

In this study, staffing figures from a sample of nursing facilities in Ohio were used to assess the validity
of OSCAR nurse staffing data. The payroll data were collected for the period corresponding to the
most recently available OSCAR assessment, providing close to a“gold standard” measure of facility
nurse gaffing. Thisisthefirst data collection effort that captures both asmilar definition and an
identica time period as the OSCAR nurse gaffing survey data, using an independently collected and
not salf-reported facility data source. As shown in Chapter 8, severa types of comparisons were used
to assess the vdidity of OSCAR data, including comparisons of mean saffing leves (both overal and
for low-gtaffed facilities) and analysis of the corrdation of staffing measures from OSCAR and the
payroll data. The vaidity analyses showed congderable difference in affing levels from OSCAR and
payroll data for the same time period, suggesting that OSCAR staffing data for some facilities are
unreligble. The correation coefficient in ameasure of total hours per resdent day was less than 0.5.
There was greater consstency in RN and LPN staffing figures than for nurses aides.

Few previous studies have examined the reliability of OSCAR staffing messures. Straker (1999)
compared 1995 OSCAR data to 1995-1997 data from the Ohio Department of Hedlth to determine
the consistency between the two data sources in areas such as number of certified beds, resident count,
and gaffing levels.  The study reported inconsistencies in resident count and staffing measures from the
two data sources. For 1995, the correlation in total nursing hours per resident day was 0.61. An
importance difference between this sudy and that of Straker is that Ohio payroll data used for the

! This report was completed by Alan White of Abt Associates for the Health Care Financing Administration
(Contract #500-95-0062-T.0.3; Allison Walker, Abt Associates Project Director; Marvin Feuerberg, HCFA
Project Officer). Other individuals who made valuable comments and suggestions on the analyses
included in this chapter include Karen Reilly, DonnaHurd, and Terry Moore of Abt Associates, Andy
Kramer and Michael Lin of the University of Colorado Health Center on Aging and Division of Geriatric
Medicine, University of Colorado Health Sciences Center, Denver, Colorado, and Marvin Feuerberg, HCFA
Project Officer. Beth Klitch of Survey Solutions, Inc., supervised the collection of Ohio payroll data.
Editorial assistance was provided by Ed Mortimore and Susan Joslin, HCFA.
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present reliability and validity analyses were not based on sdlf-reported staffing data and covered the
same time period as OSCAR. The Ohio Department of Hedlth survey data used by Straker were
based on sdlf-reported data that did not typicaly cover the same period as the OSCAR assessment.
There are questions about whether the Department of Health data were an independent data source,
given that some facilities may complete both data sources in the same manner, which may or may not
be accurate.  Unlike the Department of Hedlth data, the payroll data were collected independently, and
were not based on salf-reported information.

A st of decision rules were developed to determine which facilities to exclude from analyses due to
concerns about the accuracy of OSCAR data. Two types of decison ruleswere applied. Thefirst
were aset of “logica” decison rules which identify obvious data errors. These build on earlier work by
Harrington (1996, 1998). Facilitieswith detathat fail one or more of the logica decison rules should
be excluded from anadlyses. The second set of decision rules are based on the consistency of reported
gaffing and resident levels acrosstime. Implementation of these decision rules requires data from at
least two periods. Use of these longitudina decison rules dlows some data from fecilities with outlier
gaffing leves (excluding the extreme outliersidentified by the logica decision rules that represent fairly
obvious data errors) to be included in the analysis sample, assuming that these data can be validated
based on data from other periods.

The longitudina decision rules differ from those of Harrington in thet they do not automatically exclude
facilitieswith very high or very low gtaffing levels (other than extreme outliers thet represent obvious
errors). Using Harrington's decision rules, dl fadilitiesin the lowest 1% or highest 2% in gaffing levels
(per resdent day) are excluded. Thisis particularly ingppropriate for the current study, which is
andyzing the relaionship between staffing levels and resident outcomes, arelationship that might only
be evident for facilitieswith very low gaffing levels. The investigators aso recommend againgt using
Harrington’ s rule to exclude non-hospital based facilities with 50 or more empty beds. The current
andyses suggested that staffing deta for these facilities were no less rdigble than for other facilities.
Instead, the investigators propose excluding facilities that have alarge change in resdents acrosstime
(adjusting for changesin the number of beds at the facility).

Nationwide, the decison rules resulted in the exclusion of about 14% of facilities. Ther application
sgnificantly improved the rdiability of OSCAR gaffing figures for facilities that were not excluded. The
correlation in 1997 tota hours per day from OSCAR and data from Medicaid Cost Reports, which
were used to conduct tests of the concurrent vaidity of OSCAR data, improved from 0.13 to 0.55,
and the correlaion for the rdaively small number of facilities with both OSCAR and Ohio payroll data
improved from 0.43 to 0.54, after application of the decison rules. The decision rules were used for
the analyses contained in this report.

Thereis anecdotd evidence that some facilities increase the number of staff immediately prior to the
gart of the annua certification survey (which isthe period covered by OSCAR), and then decrease
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daffing after the completion of the survey. If thistype of behavior occurs, then the saffing levels
reported in OSCAR would be unrepresentative of typica staffing levels, and some type of adjustment
to OSCAR might be warranted. The payroll data were periods, one corresponding to the assessment
period and the second for a period which typically covered the six months prior to OSCAR.
Essentidly no evidence was found from the payroll datathet facilitiesin the Ohio payroll sample tended
to increase gaffing levels during the period covered by OSCAR. Thislack of evidenceis not
necessarily inconsistent with the observetions of certification saff thet facilities are  affing-up’ in
anticipation of the survey—it may be that facilities increase saffing in ways that do not gppear in the
payroll data, such as bringing in s&ff from other facilities or usng adminidrative Saff to provide patient
cae. These additiond staff would be irrdlevant to this anadlys's, since they would not be recorded in
either OSCAR or in the payroll data.

7.2 Data Sour ces

Data sources used in this study included OSCAR, Medicaid Cost Reports, and Ohio payroll data. The
payroll data were collected for asample of 107 facilities. Because of the smal number of facilities for
which payroll data were available, the investigators used Medicaid Cost Report data to test the impact
of decision rules on the consistency of staffing measures from OSCAR and Medicaid Cost Report data.
(Note that the Medicaid Cost Report data are examined in Chapter 8.) For most andysesin this
chapter, 1996-97 staffing data from facilitiesin New Y ork, Ohio, and Texas for which Medicaid Cost
Report data were available was used. National OSCAR data were used to show the impact of the
proposed decision rules.

7.2.1 Description of Ohio Payroll Data Collection
7.2.1.1 Purpose

The gtaffing study required data from alarge number of facilities to adequately conduct the analyses.
The only nationd sources for staffing data are Medicaid Cost Reports and data from OSCAR. The
payroll data collection activity of this project was designed to provide a*“gold sandard” measure of the
accuracy of gaffing data contained in the OSCAR system for a sample of facilities included in the
larger-scale comparison of OSCAR and Medicaid cost report data.

72111 Overview of Methods

This activity was accomplished through a subcontract between Abt Associates and Survey Solutions,
Inc. (SS1). SS, along term care management consulting and accreditation company, hired
experienced nursing home adminigtrators to serve as data collectors. These consultants entered
sampled facilities and reviewed their payroll records for two time periods: 1) the time period reported in
the most recent OSCAR data available; and 2) atwo-week period of time up to six months prior to the
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most recent survey. Datafor the second time period were collected to test the hypothesis that facilities
“gaff-up” prior to the annua state survey. Data collected included paid nursing hours for al permanent
employees aswell as hours paid to temporary staff. Average daily census was aso collected for the
two time periods corresponding to the payroll data collection. Participation in the payroll data
collection activity was voluntary, with SSI handling al of the contacts and recruiting of facilities.

7.2.1.2 Background
72121 Saffing Definitions

Staffing levels are generdly established by a combination of dinicd and financid personne who
collaborate to compile a budget for each facility. Since direct care staffing accounts for typicaly 65% -
80% of afacility’ stotal expenditures, accurate budgeting requires a detailed projection of direct care
daff levels. Most facilities define direct care staff to include Registered Nurses (RNs), Licensed
Practical or Vocational Nurses (LPNS'LVNS), and Certified Nursaing Assstants (CNAs). Staffing
levels are most commonly expressed throughout the nursing home industry in terms of Per Patient Day
(PPD) nursing hours, rather than a less precise measure such as staff to resident ratios, eg., 1:12. A
PPD unit counts the average number of nursing hours budgeted and/or delivered per patient per day.

7.21.2.2 Determining Adequate Staffing: Use of Acuity Measures

Generdly, saffing levels are broadly established to reflect resdent acuity. Whilethereisno single
widely-accepted measure used to precisaly adjust nursing hours relative to resident acuity, thereis
nearly universa recognition that the average measure of nursing hours per patient day may vary
consderably with the acuity levels of resdents. For example, anuraing facility with atypical population
of resdents with declining Activities of Dally Living (ADLS), dementia, and multiple chronic diseases
may well meet resdents needs with an average daily PPD leve of 3.5 hours of nurang time.
Conversdly, afacility caring for a subacute population including residents who are technology-
dependent, e.g., ventilators, residents receiving end-of-life care, feeding tubes, and/or resdents with
severe, ungtable medical conditions may barely meet residents needs with an average daily PPD leve
of 4.5 hours of nursing time.

7.2.1.2.3 Saffing Challenges: Recruiting and Retaining Staff

Nursing facilities, once they have established a budgeted, average PPD leve, then face the chalenge of
recruiting, training, supervisng, and retaining sufficient numbers and types of qudified, experienced saff
to fill the budgeted postions. With unemployment rates as low as 2% to 3% in many urban, suburban,
and even rurd aress, nuraing fadilities have sgnificant difficulty achieving budgeted affing levels. Many
fecilities have raised hourly wages to compete with other service indugtries hiring the same types of
employees, offer a“signing bonus’ of $100 - $1000 to attract new staff, and/or offer a“referral bonus’
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to current Saff to encourage referrals of new aff. Mogt facilities are offering fairly comprehensve
benefit packages, including hedth insurance, dentd, vison, short-term and long-term disability
insurance, retirement plans, and even stock options.

Nurang facilities face other obstacles to full gaffing, including requirements for crimina background
checks and reference checks, drug and dcohoal testing policies, lack of on-Ste nursing asstant training
programs, the 24-hour/day, seven day/week nature of nursing care schedules, the pervasively poor
image of nurang home quality, the extensive documentation procedures required, the difficulty of caring
for saverdy cognitively impaired resdents, and the potentia for injury.

Nationd turnover rates for CNAs averaged 93.3% in 1997. This statistic means that virtually every
CNA position “turned over” during the year. Average nationa turnover ratesin 1997 were 50.6% for
RNs and 51.3% for LPNS/LVNs.? . Therefore, not only do nursing facilities face difficulty dtracting
quaified gaff, but retaining those gaff is equdly as difficult.

72124 Mechanics of Scheduling

The Director of Nursing (DON) and her designee istypicdly responsible for developing and
maintaining adaily, weekly, biweekly, or monthly schedule for dl nursing staff, including RNs,
LPNSLVNsand CNAs. The actua working schedule generdly shows the number and types of all
gaff planned to work on each shift and for each unit or floor of the facility.

Frequently, the planned schedule must be adjusted to reflect staff who ether do not show up to work
the assigned shift and/or do not call in with an acceptable excuse for missng work. These occurrences,
referred to as “no-cal, no-shows,” contribute to unanticipated staffing shortages. Therefore, it isnot
unusua for aworking schedule to be marked up with notes related to both planned and unplanned
absences, gaff willing to work a second consecutive shift, and temporary staff who must be cdled into
cover unanticipated absences.

If afadility is having an exceptiondly difficult time recruiting gaff, the DON may cdl atemporary
gaffing agency in advance to schedule temporary aff to work shifts for which the facility has been
unableto hire saff. Frequently, temporary staffing agenciesin the geographic areaare unable to fully
supply dl facilities requests for temporary staff. It isnot unusud for facilities to ask staff such asLPNs
to “work aide duty,” agreeing to pay the higher LPN hourly wage for this service. Adminidrative staff
such asthe DON, the MDS Coordinator, and Unit Managers are frequently pressed into service to
“work charge nurse duty,” pass medications, perform treatments, or act as shift supervisor.

Some facilities make up new schedules quite frequently, such as every two weeks, or monthly, thus

Buck Consultants Survey of Managerial, Supervisory, and Staff Positionsin Nursing Homes, 1997
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creating Sgnificant unpredictability for direct care g&ff. Other facilities utilize a* permanent assgnment”
scheduling plan that creates permanent schedule dots, such as 7:00 AM to 3:00 PM on Mondays
through Fridays, thus improving the predictability for direct care Saff. Y et other facilities utilize a4-4-2
schedule that requires a staff member to work four days each week of a biweekly pay period, and then
to work every other weekend.

Some facilities utilize permanent, part-time staff to fill weekend saffing dots, others require dl s&ff to
work every second or third weekend. Most facilities permanently assign staff to one of ether two or
three shifts. Facilities with three shifts offer achoice of days, evenings, or nights. Days are typicaly
7:00 AM until 3:00 PM, or perhaps 6:00 AM until 2:00 PM. Evenings are usualy 3:00 PM until 11:00
PM or occasionally 2:00 PM until 10:00 PM. Nights are considered 11:00 PM until 7:00 AM or
sometimes 10:00 PM until 6:00 AM. Some facilities require a2 hour shift overlap to encourage
communication between the members of the off-going and the on-coming shifts. Other facilities,
because of concerns about overtime liability under federal wage and hour work rules, require
employeesto “clock out” within 5 minutes of the end of a shift, thus discouraging inter-shift
communication. Sometimes facilities schedule 12-hour shifts, rather than the more typica 8-hour shifts,
generdly from 7:00 AM until 7:00 PM and 7:00 PM until 7:00 AM. Infrequently, facilities may have
some direct care staff working 8-hour shifts and others working 12-hour shifts smultaneoudy.
Weekend shifts are often different lengths and may have varying start times due to the increased
difficulty of obtaining Saff to work these less desirable shifts.

Facilities experience an exacerbation of staffing problems at certain times of the year, such as during
summer vacation periods, holidays, local events such as festivals, winter westher, Mondays, and non-
payday Fridays (for those facilities with biweekly payroll frequency). Many facilities offer a payroll
bonus or hourly wage differential pegged to perfect attendance during a payroll period, eg., the hourly
wage for a CNA may be $7.50 per hour, with an extra $1.00 per hour if the CNA works dl scheduled
shifts during the two-week payroll period, thus raising the effective wage to $8.50 per hour. Facilities
routinely offer double-time pay for saff willing to work holidays such as Christmas and Thanksgiving.

7.2.1.3 Payroll Data Collection Activity
72131 Sampling

The sample of facilities selected for participation in the study was drawn by Abt Associates, usng
OSCAR datato group facilities into one of four staffing categories based on the tota hours of nursing
time per patient day reported in OSCAR. The facility identifying information, most recent survey dete,
and gtaffing categorization were provided to SSI, who entered this information into a database, color-
coding the facilities according to their reported saffing category. The SSl fidd consultants utilized
laptop computers loaded with the color-coded database to collect payroll data In addition, the data
collectors complied information on the time spent in data collection. The data collectors did not know
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which staffing category related to which color, so as not to bias the data collection effort; they were
samply ingtructed to complete data collection in a certain number of facilities from each color group.

72132 Data Collectors

SSl sdlected three experienced, Ohio-licensed nursing home adminigtrators to perform the data
collection task. It was decided by the project team that administrators would be the most gppropriate
people to use for this activity because of their familiarity with the types and locations of required
documents and because it was expected that they could form a collegia bond with the administrators of
sampled facilities (from whom they would need to obtain permission for deta collection). Thethree
individuals selected for this task were drawn from the Northeast, Central/Northwest, and Southwest
regions of Ohio to reflect geographic concentrations of nursing facilities in the sample and to minimize
trave time.

7.21.3.3 Facility Recruitment

Because participation in the study was voluntary for facilities, a process was developed for use by SSI
to maximize the likelihood of facility agreement to participate. SSI, Abt, and HCFA each prepared a
forma |etter of authorization explaining the study’ s purpose, emphasizing the confidentidity of dl datato
be collected, and requesting the facilities cooperation. SSI adminigtrative staff faxed copies of al three
letters to each facility selected from the larger sample framework. In order to do so, each facility
needed to be contacted by telephone to obtain their fax numbers. In collecting this information, SS
gaff dso verified dl of the facility identifying information thet was obtained from the OSCAR database
during sampling. Faxing, rather than mailing, the introductory letters was selected as the most effective
means for contacting facilitiesin light of the time condraints and importance of the study.

Within the next severd days following each fax, the SS data collectors placed telephone cdls directly
to each facility administrator and requested an gppointment for data collection. Scheduling an
appointment with the administrator in advance was determined to be the most effective way of ensuring
that he/she would give consent, be present at the time of data collection, and authorize review of al
necessary materias. Initialy, the data collectors attempted to make “cold cdls’ to facilities, arriving
following the facilities receipt of the letters, but without a pre-scheduled appointment.  The data
collectors found that it was difficult to see the administrator and complete data collection under these
circumstances and the approach was discontinued.

There were very few outright refusas to participate in the sudy. Among the facilities contacted that did
not participate, the most common reasons were time and logitic difficulties in setting up gppointments
with adminigrators. Severd facilitiesthat are part of large, nationd, multi-facility organizations sated
that they were unable to participate without corporate authorization. SS then contacted the designated
corporate officids directly and secured permission for these facilities to participate. A number of
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facilities contacted the SSI office to confirm the details of the study after receiving the | etters and/or
phone calls from the data collectors. Other facilities that heard about the project called to volunteer
even though they were not in the sample selected.

In some cases, there were difficulties with communications between the data collectors and facilities for
the purpose of scheduling appointments, as the data collectors were in the field for the duration of the
activity, making it complicated to leave messages for administrators and recelve timely responses. With
regard to the lowest-staffed category of facilities, who were of particular interest to HCFA for this
study, however, at least four separate attempts were made by a combination of the data collectors and
SSl office gaff to confirm an gppointment with each of these facilities. In the process of trying to
schedule these facilities, SSI learned that some of them had been closed.

OSCAR data were used to gratify Ohio facilities into one of four categories, based on total nursng
hours per resident day. Consderation was a0 given to ensure facility variation with respect to size,
geographic digtribution, for profit/not for profit status, and chain affiliation, athough these ratification
requirements were less stringent. In al drata, except for the nursing hours per resdent per day, the
facility sample distribution generdly pardlds the Ohio facility distribution or facility average. Practical
congraints limited the total sample to 107 facilities. Initidly, 1997 OSCAR data were used to Sratify
facilities, but Abt gained access to the 1998 OSCAR data during the data collection process, and an
updated facility category listing was generated using this more recent survey data. The goa wasto
sect adratified random sample based on facility saffing levels, usng the following sample distribution.

Category 1: Lessthan 2.0 total nuraing hours per resident per day; 31 facilities,
Category 2: 2.0 - 2.5 totd nursing hours per resident per day; 21 facilities;
Category 3: 2.6-3.6 total nursing hours per resident per day; 21 facilities,
Category 4: Over 3.6 tota nursing hours per resident per day; 34 facilities.

Low-daffed facilities were over-represented in the sample design. 1n 1998, only 3% of Ohio facilities
fdll into Category One, 11% in Category 2, 59% in Category 3, and 27% in Category 4 (These figures
are based on 1998 OSCAR data for Ohio facilities, before the gpplication of any of the decision rules
discussed later in this chapter).

Low-gaffed facilities were over-sampled in order to evaluate the rdiability of OSCAR among low-
daffed facilities. Asaresult, the payroll sample is not representative of Ohio facilities. Ohio had few
fecilitiesin Categories 1 or 2, and, based on gaffing levels, the payroll sample was actudly more
representative of nurang homes nationwide than it is of Ohio facilities. Nationwide, nearly 8% of
facilities had fewer than two nursing hours per resident day, while 17% had between 2.0 and 2.5 tota
hours, 53% used between 2.5 and 3.6 total hours, and 22% used 3.6 or more total nursing hours per
resident day.
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Dueto an insufficient number of available facilities within the lower category strata® fadilities denying
access for data collection, and the potentia for the facility category to be redefined based on more
current OSCAR data this strict facility category numbers were not maintained. However, the find
sample yielded a generd didtribution of low versus high staffed facilities as originaly designed (i.e,
Category One n=8; Category Two n=24; Category Three n=40; and Category Four n=35). The
investigators attempted to acquire data on more low staffed facilities, but were not able to due to facility
refusds. An ongoing dialog with the government project officer was maintained during these strata
adjugments to ensure the integrity of the find facility sample was maintained, especidly in terms of its
application in resident outcomes analyses.

72134 Data Collection Process

When data collectors arrived at the facility, they met with the administrator and requested the necessary
payroll and financia records. It was determined in consultations between SSI, Abt, and HCFA théat the
most comprehensve and accurate information about actud staffing patternsis best dicited by reviewing
both permanent employee payroll records and temporary staff hours as reflected in agency invoices.
While anursaing facility’ sworking schedule is an accurate, if ever changing, plan for direct care gaffing,
the most accurate source of information indicating actua employee staffing level shours worked and
paid isthe payroll journal. These payroll records are based upon employee time cards or other records
indicating the exact amount of time worked for each day’ s shift. Mogt facilities are quite careful about
recording and maintaining payroll records accurately due to federal wage and hour requirements.
Payrall records are usudly categorized by department, such as nursing, and are further categorized by
employee type, such as Director of Nursing (DON), administrative nurses, Registered Nurses (RNS),
Licensed Practical or Vocational Nurses (LPNS/LVNS), and Certified Nursing Assistants (CNAS).
While payrall frequency varies from weekly, biweekly, semi-monthly, and monthly, the most common
frequency isbiweekly. Fadilities generdly maintain Sx monthsto ayear of payroll datain the facility,
eadly accessble for review.

Payroll records for direct care saff hired through temporary staffing agencies are found in a different set
of financia records, usudly Accounts Payable invoices submitted by the agency weekly, biweekly, or
monthly. Theseinvoices generaly list the categories of staff utilized during the applicable period, as well
as the dates, shifts, and hours worked by each temporary staff member.

While on-dte at the facility, the data collectors reviewed both of these sources of informetion (payroll
journal and staffing agency invoices) for the period that corresponded to the most recent facility survey
by the state, s0 asto examine data for the same time period that should have been reported by the
facility on the HCFA-670 form, contained in the OSCAR database. In addition, data collectors

In 1998, there were only 15 Ohio facilities that had fewer than 2.0 total nursing hours per resident day
(excluding Directors of Nursing), after applying the OSCAR decision rules developed in this chapter.
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requested the same payroll and staffing agency information for a two-week period Six months prior to
the most recent survey date. If the payroll journas and invoices from that period were not availablein
the facility (e.g., had been removed to off-ste storage), then the data collectors requested data for a
two-week time period as far back to the most recent survey that the facility maintained in-house.

The data collectors reported that the data needed to complete the items contained in the database were
universaly available at the facilities visited and that, on average, the data collection process took
gpproximately 30 to 40 minutes per facility, from the time the data collectors obtained the appropriate
payroll records to be reviewed. They noted that the process was not percelved by facility staff to be
highly intrusive or onerous. Both the employee payroll data and the temporary staffing agency invoices
were smple to identify and to review. Because the facility data sources list staff according to the same
categories that were of interest and contained in the database created for this task, there were no
judgment calls that needed to be made by the data collectors on Ste— the data eements were
recorded exactly as they were found in facility records.

7.2.2 Online Survey and Certification Reporting System (OSCAR) Data

The Hedlth Care Financing Adminigtration’s Online Survey Certification and Reporting System
(OSCAR) database contains information on every nursing home in the United States that is certified by
Medicare and/or Medicaid. The data are collected by the state survey and certification agencies a the
time of the facility’s survey (performed & least annualy). The survey form indructs the facility to
caculate the number of staff hours worked in the last 14 days®. Full time statusiis defined as 35 or
more hours worked per week; part time status is less than 35 hours per week. Contract staff includes
individuals and organizations under contract. The OSCAR data are based on data that are sdif-
reported by facilities and input with minimum edit checks.

Typicdly, facilities are surveyed annudly, as recertification must occur no less often than every fifteen
months.  Some facilities are surveyed more than once in agiven yeear if there are substantia changesin
afacility’ s organization or because of complaints about the quaity of care. OSCAR cadendar year files
contain dl facility surveys performed during that year. The beginning dete of the facility’s survey
determines the calendar year into which the fadility survey datawill fal.

OSCAR «éffing variables are reported in terms of FTE equivaents based on a 35 hour work week
over atwo week period. The conversion from FTEs to staff-hours-per-resident-day was made by
summing staff types within each staffing category (e.g., LPN hours per resident day were calculated as

Note that there is some ambiguity about the time period to be recorded in OSCAR. Theinstructions call for
facilities to use atwo week period to cal culate hours worked, but facilities that do not use atwo week
payroll period may record hours corresponding to the payroll period rather than atwo week period. Thisis
apotential source of error in the OSCAR data.
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the sum of full time LPN full-time equivaents (FTEs), part time LPN FTEs and contracted LPN FTES)
per day for the period covered by OSCAR. Totd nurse staff hours per resident per day was
caculated by dividing the total staff hours per day by the average daily number of residents recorded in
OSCAR. Thereis some ambiguity about how the number of resdents is recorded in OSCAR—for
example, facilities may differ with respect to how they report residents that were hospitalized during the
period covered by OSCAR.

Two anaytic samples were used for this study. OSCAR data from 1995-1999 were used in the study.
Cleaned data for calendar yesar files 1995 through 1997 for Ohio, New Y ork, and Texas were
provided by Mick Cowles, of Cowles Research Group. The cleaning process involved deleting
duplicate records, back-filling clearly erroneous data fields through a series of logic edits, and retaining
only nursing home and skilled nursing facility observations. OSCAR data from 1998-1999 were
extracted from the HCFA Data Center for facilitiesin the payroll sample.

7.2.3 Medicaid Cost Reports

Medicaid Cost Report data were obtained directly from New Y ork, Texas, and Ohio for the years
1995, 1996 and 1997. Cost report data provide a comprehensive listing of facility staffing and cost
varigbles used by the state for facility rembursement and accounting purposes. Facilities report their
cogs annudly to their state reimbursement agency, and states may use penaties againg facilities
misreporting data. Because the cost reports are desk audited and associated with facility
reimbursement and because there are punitive measures associated with misrepresenting informetion,
the Medicaid cost report data are considered quite accurate, certainly more accurate than OSCAR
(see Chapter 8 for acomparison of the reliability of OSCAR and Medicaid Cost Report data) Itis
important to note that, even if both the OSCAR and Medicaid Cost Report data were accurate,
facilities could have different saffing levels reported in the two sources, given the different time periods
that they cover. The Medicaid Cost Report data were used to test the effects of potential decison
rules, snce these data were available for alarger sample than were the payroll data.

7.3  Methods

7.3.1 Assessing the Validity and Reliability of OSCAR Data
The validity of OSCAR data was eva uated by comparisons with the Ohio payroll data. Payroll data
from the period corresponding to the most recently available OSCAR assessment was acquired (This
was in either 1998 or 1999). Severa types of comparisons were made to assess the vadidity of
OSCAR:

C Comparisons of mean staffing levels, both overal and for facilities on the low end of the
gaffing didribution. The payroll data were used to identify low-gtaffed facilities for the vaidity
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andyses discussed in thisreport. 1n addition to andlyzing total nursing hours per resdent day,
the investigators also separately analyzed RN, LPN, and nurses aide hours per resident day.

C Correlation analysis. Corrdation coefficients are a measure of the strength and direction of the
linear relationship between two variables. The correlation between staffing measures from the
three data sources was examined using Pearson and Spearman correation coefficients and
Kenddl’s Tau, another measure of association between variables.

The Pearson correlation coefficient is calculated as the square root of the R-squared
obtained by regressing one variable on the other. A coefficient of one indicates alinear
relationship between the two variables, while a corrdation coefficient of zero indicates
that no relationship between the two variablesis present.

The Spearman correlation coefficient is the correlation of the ranks of the variables.
Because the Pearson corrdlation coefficients may be grestly affected by outliers, which
contribute disproportionately to the tota variance of reported staffing measures, the
Spearman correlations are a useful complement to the more commonly used Pearson
correlation coefficients.

Kenddl's Tau-b isameasure of association between ordind variables. It isbased on
the number of concordant and discordant pairs of observations and uses a correction
for tied pairs. The weskness of Tau-b isthat it is difficult to interpret as ameasure of
association (or reduction in error of prediction).

C Categorical analysis. Categoricd varigbles (e.g., the facility’s quartile rank of agiven staffing
measure) were used to assess the validity of OSCAR.

7.3.2 Assessing the Impact of Decision Rules

The payroll datawere useful for comparing the vaidity of OSCAR data, but because these data were
only available for about 100 facilities, it was not ways possible to measure the impact of potentia
excluson rules on the rigbility of OSCAR saffing measures for non-excluded facilities. Asaresult,
the Medicaid Cost Report data were used to measure the impact of decison rules on the reliability of
OSCAR, using avariety of measures.

7.4  Comparison of Staffing Measuresfrom OSCAR and Ohio Payroll Data
Comparison of staffing measures from OSCAR to those from the payroll data, which provide closeto a

“gold standard” measure of facility nurse staffing, isimportant for understanding the overal vaidity of
OSCAR data. The anadlysesin this section used OSCAR data for dl facilities in the payroll sample,
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without applying the decision rules described below (In Section 7.5, the payroll datawere used to
measure how the application of exclusion criteria affect the conastency of OSCAR data for the
remaining sample.) Note that for the analyses described in this section, nine facilities were excluded
because the OSCAR and payroll data did not cover the same time period.

7.4.1 Analysisof Average Staffing Levels

Mean gaffing levels from OSCAR and the payroll datawere smilar (Table 7.1). The largest difference
was for RN hours per resident day, which were 0.56 in the payroll dataand 0.46 in OSCAR. ltis
important to note that the smilar mean figures do not imply that staffing measures from the two data
sources are necessarily consistent, as there may be large differences in saffing vaues for individua
facilities that are masked by mean gaffing levels.

Because of the interest in the identification of a potentid minimum gaffing level below which residents
are a increased risk of poor outcomes, facilities on the low end of the staffing distribution were
emphasized in the vaidity andyses. Among facilities that ranked in the bottom quartile in terms of tota
hours per resident day, mean staffing measures from OSCAR were somewhat higher than those from
the payroll deta, particularly for nurses aides. Tota nursing hours for these facilities were 2.48 in
OSCAR compared to 2.36 in the payroll data. Mean RN hours for these facilities were higher in the
payroll data (0.39 compared to 0.30 in OSCAR), but mean nurses aide hours were much higher in
OSCAR (1.65 hours) than in the payroll data (1.43 hours).

Table7.1:
Comparison of Reported Staffing Levelsfrom Ohio Payroll Datato OSCAR—
Average Staffing Levels
Mean hours per resident day
(standard deviation)
Onhio payroll data OSCAR
All facilities
Total hours per resident day 346 339
(1.52) (1.68)
RN hours per resident day 0.56 0.46
(0.56) (059
LPN hours per resident day 0.83 0.79
(0.60) (0.39)
Nurses aide hours per resident day 2.08 213
(0.75) (1.16)
L ow staffed facilities- Bottom quartilein total nursing hours per resident day
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Table7.1:
Comparison of Reported Staffing Levelsfrom Ohio Payroll Datato OSCAR—
Average Staffing Levels
Mean hours per resident day
(standard deviation)
Onhio payroll data OSCAR
Total hours per resident day 2.36 248
(0.40) (0.8
RN hours per resident day 0.39 0.30
(0.129) (0.14)
LPN hours per resident day 0.55 054
(0.26) (0.23)
Nurses aide hours per resident day 143 165
(0.45) (0.63)
N=198; 25in lowest quartile.
Sources: Ohio payroll data, OSCAR

7.4.2 Consistency of Staffing M easures

Figures 1-4 compare staffing measures from OSCAR and the payroll data. The figures show that
gaffing figures are quite comparable for some fadilities (facilities with staffing figures thet lie on the
diagond lines of Figures 1-4 have identica staffing data for the two data sources). There are other
facilities, however, for which there are large differences in gaffing levels. These include not only
facilities with outlier saffing vaues, which will be excluded by the decision rules described below, but
a0 other facilities which are much lesslikdly to be excluded by the decison rules.

There was less consstency in nurses aide staffing figures (Figure 4) than for either RNs (Figure 2) or
LPNs (Figure 3). The payroll sampleincluded four facilities for which OSCAR reported no nurses
alde hours per resident day, figures that were contradicted by the payroll data

7.4.2.1 Correlation Analysis

The correlation between staffing figures from OSCAR and the payroll detawere rdatively low. For
total hours per resident day, the Pearson correlation coefficient was 0.43, and the Spearman (rank)
correlation was 0.52. For individua staffing categories, the correlation between OSCAR and the
payroll data were higher for RN and LPN hours per resident day than for nurses aides (Table 7.2).

There was little rdaionship in Saffing measures from the two data sources among facilitiesin the lowest
quartile of total hours per resident day (based on the payroll data). The Pearson corrdation coefficient
in total hours per resident day was negative for these facilities, while the Spearman correlaion
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coefficient was 0.08. The corrdation coefficients for individua staffing categories was somewhat
higher, especialy for RNsand LPNs.

The rlaively low correlation coefficients suggest the presence of inaccurate datain OSCAR,
underscoring the importance of developing a set of decison rules for which facilities could be excluded
from analyses. One criteriafor evauating decison rules is how their impact on the correlation between
OSCAR and payroll data for facilities that are not excluded.

7.4.2.2 Analysis of Categorical Saffing Measures

The investigators dso anayzed the consstency of staffing measures from OSCAR and the payroll data
using categorica measures of staffing based on the facility’ s quartile rank in total hours per resident day
from OSCAR and the payroll data. Anaogous measures of the facility’s quartile rank for RN, LPN,
and Nurse Aide hours per resident day were also compared to the payroll data. Clearly, there were
some facilities which were inconsistently classified in the two data sources:

! For totd staffing hours per resdent day, twenty percent of facilitiesin the lowest quartile in the
payroll data were in one of the top two quartiles based on OSCAR (Table 7.3, adding up the
third and fourth quartile figures).

! Of facilities classfied in the lowest quartile of totd staffing hours by OSCAR, 8% were in the
third highest quartile, and 16% in the top quartile, based on the payroll data.

! For total nurse aide hours per resident day, twenty nine percent of facilitiesin the lowest
quartile in the payroll data were in one of the top two quartiles based on OSCAR (Table
7.3C).

On the other hand, the OSCAR categorica staffing measures appear relatively good for RN and LPN
gaffing:

! 58% of facilitiesin the lowest quartile for RNs in the payroll datawere dso in the lowest
quartile for OSCAR; 75% of the top quartile in the payroll datawere dso in the top quartilein
OSCAR (Table 7.3A).

! For LPNs, 63% of the lowest quartile in the payroll data were aso in the lowest quartile for
OSCAR,; 79% of the top quartile were dso in the top quartile for OSCAR (Table 7.3B).

Depending on the degree of accuracy needed, the OSCAR categorica staffing measures may be
adequate, particularly for RN and LPN hours.

Appropriateness of Minimum Nurse Staffing Ratiosin Nursing Homes
Report to Congress 7-15



Appropriateness of Minimum Nurse Staffing Ratiosin Nursing Homes
Report to Congress 7-16



Figure7.1: Total hoursper resdent day from OSCAR and Ohio payroll data
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Figure7.2: RN hoursper resident day from OSCAR and Ohio payroll data
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Figure7.3: LPN hours per resident day from OSCAR and Ohio payroll data
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Figure 7.4: Nursesaide hoursper resident day from OSCAR and Ohio payroll data
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Table7.2:
Comparison of Reported Staffing L evelsfrom Ohio Payroll Datato OSCAR- Corréation

Coefficients
Correlation coefficient
Pear son Spearman Kendall’'s
Tau-b

All facilities

Total hours per resident day 043 052 040
RN hours per resident day 0.63 0.59 0.46
LPN hours per resident day 0.55 0.71 0.60
Nurses aide hours per resident day 0.36 0.46 034

L ow staffed facilities- Bottom quartilein total nursing hoursper resident day

Total hours per resident day -0.10 0.08 0.05
RN hours per resident day 0.28 0.38 0.29
LPN hours per resident day 0.61 0.55 043
Nurses aide hours per resident day 0.02 0.27 0.18
N=98

Sources: Ohio payroll data, OSCAR

Table7.3:
Comparison of Reported Staffing L evelsfrom Ohio Payroll Datato OSCAR- Consistency of Quartile
Staffing M easures (Based on Total Hoursper Resident Day)

OSCAR data
Payroll data L owest Second Third quartile Highest
quartile quartile quartile
Lowest quartile 52% 28% 16% 1%
Second quartile 25% 12% 25% 8%
Third quartile 8% 16% 32% 44%
Highest quartile 16% 13% 25% 46%

N=98
Sources: Ohio payroll data, OSCAR
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Table7.3A:

Staffing M easures (Based on RN Hours per Resident Day)

Comparison of Reported RN Staffing L evelsfrom Ohio Payroll Datato OSCAR— Consistency of Quartile

Sources: Ohio payroll data, OSCAR

OSCAR data

Payroll data L owest Second Third quartile Highest

quartile quartile quartile
Lowest quartile 58% 29% 4% 8%
Second quartile 20% 40% 32% 8%
Third quartile 16% 24% 52% 8%
Highest quartile 4% 8% 12% 75%
N=98

Table7.3B:

Staffing M easures (Based on LPN Hours per Resident Day)

Comparison of Reported L PN Staffing L evelsfrom Ohio Payroll Datato OSCAR- Consistency of Quartile

Sources: Ohio payroll data, OSCAR

OSCAR data

Payroll data L owest Second Third quartile Highest

quartile quartile quartile
Lowest quartile 63% 17% 8% 12%
Second quartile 32% 60% 8% 0%
Third quartile 0% 20% 2% 8%
Highest quartile 4% 4% 13% 7%
N=98
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Table 7.3C:
Comparison of Reported Nur ses Aide Staffing L evels from Ohio Payroll Datato OSCAR- Consistency of
Quartile Staffing M easur es (Based on Nurses Aide Hour s per Resident Day

OSCAR data
Payroll data L owest Second Third quartile Highest
quartile quartile quartile
Lowest quartile 54% 17% 21% 8%
Second quartile 16% 56% 16% 12%
Third quartile 24% 16% A40% 24%
Highest quartile 13% 13% 21% 54%

N=98
Sources: Ohio payroll data, OSCAR

7.4.3 Comparison of Staffing Levels From the Period Covered by OSCAR to the
Preceding Period

It is commonly believed that some facilities, particularly ones with low gaffing levels, increase the
number of staff immediately prior to the start of the annual certification survey, and then decrease
gaffing after the survey period ends. Since OSCAR gaffing data cover the two-week period
preceding the annud survey, if facilities staff-up” in anticipation of the annud certification survey, then
the saffing levels reported in OSCAR may be higher than the typica daffing levels at the fecility.

To measure the extent to which facilities increase saffing during the survey period, total nursing staff
payroll hours per resident day using Ohio payroll data from the survey period to were compared to a
second time period that, where available, covering six months prior to the most recent facility survey.

Little evidence was found thet facilities, even those with low staffing levels in the pre-survey period,
increased gtaffing levels during the OSCAR assessment period. Staffing levels were relatively stable
across the two time periods, dthough facilities with low staffing levels in the pre-survey period were
more likdly to have higher saffing levels during the survey period.

C Meantota hours per resdent day were dightly higher during the survey period (Table 7.4).
Overdl, 51% of facilities had higher tota hours per resident day in the pre-survey period (Table
7.5), dthough the differences were often smdl (Figure 5).

C Average RN hourswere dmost identica in the survey and pre-survey periods, while mean LPN
hours were somewhat higher in the survey period (Table 7.4, Figure 6). Acrossdl facilities, only
39% had higher RN hoursin the survey period, while 52% had higher LPN hours (Table 7.5).
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Of the facilitieswith higher gaffing in the OSCAR period, most of the increases were smal (Figure 5).
Only 16 facilities had an increasein total hours per resident day of 10% or more. Nineteen facilities
had a decrease of 10% of more.

Note that while there was no evidence from the payroll data that facilities increased staffing around the
period covered by OSCAR, this does not necessarily contradict with the anecdotal evidence that some
facilities increase the number of gaff immediately prior to the Sart of the annud certification survey
(which isthe period covered by OSCAR). It may be that facilities increase saffing in ways that do not
gppear in the payroll data, such asbringing in staff from other facilities or using adminigrative saff to
provide patient care. These additiond staff would be irrdlevant to this andys's, since they would not
be recorded in either OSCAR, which covers the two weeks preceding the survey, or in the payroll
data These additiond staff would not be recorded in either OSCAR or the payroll data.

The investigators expected that facilities with low staffing levels would be more likely to increase staffing
in anticipation of the annud certification survey. Asaresult, the investigators andyzed how staffing
levels changed for low-staffed facilities. There was more evidence of increases in staffing corresponding
to the survey period for these facilities, dthough it is not possible to determine whether thisis due to
anticipation of the survey assessment period or regresson to the mean.

C Among the 50 lowest saffed facilities (based on the pre-survey period), mean tota hours per
resident day were 0.06 (just over 2%) higher in the survey period (Table 7.4). Among these
fecilities, 63% had higher hours per resdent day in the survey period and 8 had higher hours per
resident day in the preceding period (Table 7.5), dthough only 41% reported higher RN hours.

C Among fadilitiesin the lowest quartile in total hours per resdent day, total hours per resdent day
were 2.36 in the pre-survey period and 2.43 during the Survey period, a difference of about 3%
(Table 7.4). Sixty-five percent of these facilities had higher tota staffing during the Survey period
(Table 7.5), dthough only 39% increased RN daffing.

C Among the lowest 10 staffed facilities (based on the pre-survey period), average total hours per
resident day were 2.3 during the survey period and 2.0 in the preceding period, an average
increase of 15 percent. There wereincreasesin al three labor categories, and the largest increase
was for RNs, which increased from 0.31 to 0.42 hours per resident day (Table 7.4). Nine of
these facilities had higher staffing during the survey period, but most of the changes were smdll.
Among these facilities, the largest change in total hours per resident day were at afacility where
total hours per resdent day increased from 2.02 to 3.61. At the facility with the second largest
increase, total hours per resident day increased from 1.93to 2.17 (Figure 5). It isnot possible to
determine whether these increases were due to “ staffing-up” or other factors, such as regresson to
the mean.
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Comparison of the two payroll periods does not support any adjustment to the staffing levels reported
in OSCAR. Except for afew facilities, saffing levels during the survey period were not any higher than
gaffing levels during the pre-survey period, and staffing was actudly lower during the survey period for

nearly 50% of facilities

Figure 7.5: Comparison of total hours per resident day
from survey and pre-survey periods
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Figure 7.6: RN hoursper resident day in survey and pre-survey periods
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Table7.4:
Comparison of Reported Staffing L evels from Ohio Payroll Data from OSCAR Assessment Period
(Survey Period) and Preceding Period (Pre-Survey Period)

Staffing measure Pre-survey period Survey period
All facilities mean std dev mean std dev
Total hours per resident day 344 126 349 157
RN hours per resident day 0.55 044 057 0.58
LPN hours per resident day 0.75 041 0.83 0.62
Nurses aide hours per resident day 215 0.81 2.08 0.78

Lowest 50in total nursing hoursper resident day (in pre-survey period)

Total hours per resident day 269 047 275 0.56
RN hours per resident day 0.38 0.15 041 0.18
LPN hours per resident day 059 0.22 0.63 0.28
Nurses aide hours per resident day 172 042 172 0.44

L owest quartilein total nursing hoursper resident day (in pre-survey period)

Total hours per resident day 2.36 044 243 053
RN hours per resident day 0.39 0.15 042 022
LPN hours per resident day 053 0.20 0.56 0.25
Nurses aide hours per resident day 144 040 143 043

Lowest 10in total nursing hoursper resident day (in pre-survey period)

Total hours per resident day 200 044 230 0.64
RN hours per resident day 031 0.09 0.42 0.30
LPN hours per resident day 051 0.22 0.60 0.28
Nurses aide hours per resident day 118 044 127 047

Notes: “: These datawere unavailable for onefacility. Where available, data were collected for the
period six months prior to the period covered by OSCAR.

N= 92 (Some facilities omitted from this analysis because pre-survey period data were unavailable.)

Sources. Ohio payroll data.
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Table7.5:

Comparison of Reported Staffing L evelsfrom Ohio Payroll Data from OSCAR Assessment Period
and Preceding Period— Per centage of Facilitieswith Higher Staffing Levelsin Survey Period

All facilities

Per centage of facilitieswith higher
staffing in survey period

Total hours per resident day 51%
RN hours per resident day 3%
LPN hours per resident day 52%
Nurses aide hours per resident day 41%
Lowest 50in total nursing hoursper resident day (in pre-survey period)

Total hours per resident day 63%
RN hours per resident day 41%
LPN hours per resident day 54%
Nurses aide hours per resident day 48%
L owest quartilein total nursing hoursper resident day (in pre-survey period)

Total hours per resident day 65%
RN hours per resident day 3%
LPN hours per resident day 61%
Nurses aide hours per resident day 57%
Lowest 10in total nursing hoursper resident day (in pre-survey period)

Total hours per resident day A%
RN hours per resident day 50%
LPN hours per resident day 80%
Nurses aide hours per resident day 60%

Sources. Ohio payroll data

N=92 (Somefacilities omitted from this analysis because pre-survey period data were not available.
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7.5  Deveoping Excluson Criteriafor OSCAR Data

Comparison of staffing measures from OSCAR to those from Ohio payroll data showed sometimes
large discrepancies in gaffing measures, demongtrating the importance of developing a set of excluson
criteriafor facilitieswith unreliable OSCAR data. To identify a subset of facilities with reliable OSCAR
gaffing data, two genera types of decision rules are proposed:

C A sof “logicd decison rules’ that identify facilities with fairly obvious deta errors. Many of
the proposed logical decision rules are similar to those developed by Charlene Harrington.
Facilities with data that fail one or more of the logica decison rules should be excluded from
andyses, a least for data for the period that failed the logical decison rules,

C A st of decison rulesthat are based on the consstency of reported staffing and resident levels
acrosstime. Implementation of these decision rules requires data from at least two periods or
two data sources. Use of these decision rules means that exclusion decisions need not be
based on the facility’ s actud dtaffing level (except for extreme outliers that represent obvious
dataerrors), but rather in the consistency of staffing measures (either acrosstime, or, if staffing
data from a second source are available, across data sources for agiven time period). The
longitudinal decision rules focus on the two items- total nurang hours and tota resdents— that
are used to caculate nursing hours per resident day.

The use of longitudina OSCAR data (or data from a second source if available) to develop exclusion
criteriais the mgor difference between Abt’'s decision rules and those of Harrington.  Harrington
excluded facilitieswith staffing levelsin the lower 1% or the upper 2%, regardless of whether these
figures were consstent with other data for the facility. The logical decison rules developed here
eliminate extreme outliers usng a somewhat different threshold than that of Harrington, and are
supplemented by the decision rules based on across-time changes in staffing levels or resident counts.
They result in the excluson of some fadilities that do not have outlier Saffing vaues, but do have affing
or resident figures that are incongstent with other data for the facility.

Use of aset of decison rulesthat isbased on change in reported saffing levels rather than the actud
level of gaffing better alows the digtribution of staffing levels to be preserved, permitting low-daffed
facilitieswith reliable datato be included in the andyss. Except in the case of extreme outliers, which
represent obvious data errors, reliability judgments were based on the based on across-time
consstency of the staffing and resident count variables that are used to caculate staffing measures on a
per resdent day basis.

The investigators do not recommend implementation of severd of the decision rules developed by
Harrington. Using her decison rules, dl facilitiesin the lowest 1% or highest 2% in gaffing levels (per
resdent day) are excluded. While data for most facilities that report low gtaffing levelsislikely
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inaccurate, automatic excluson of low-gtaffed facilities is particularly ingppropriate for the current study,
which is andlyzing the relaionship between saffing levels and resident outcomes, a relationship that
might only be evident for facilities with very low gtaffing levels. Excluson of extreme outliers, combined
with excluson of facilitieswith large changesin affing levels across time, alows data for a subset of
low-daffed facilities with validated saffing datato remain in the analyss sample.

The investigators aso recommend againgt using Harrington' s rule to exclude non-hospita based
facilities with 50 or more empty beds. The current analyses suggested that saffing data for these
fecilities were no less reliable than for other facilities (based on comparison to OSCAR data from
different time periods or to staffing measures from Medicaid Cost Report data; the payroll sample istoo
small to draw any conclusions about the gppropriateness of thisdecison rule).  After gpplying Abt's
logical decision rules, the correlation between total hours per resident day figures from 1997 OSCAR
and Medicaid Cost Report data was 0.37 for non-hospital based facilities affected by Abt's decison
rules compared to 0.28 for other non-hospital based facilities.

Given that the gaffing measure, hours per resident day, depends both on the number of FTES reported
in OSCAR and the number of resdents at the facility, it isimportant to have excluson criteria to identify
facilities with inaccurate resident count data. The investigators propose a decision rule that is based on
the change in resdents across time (relative to changes in the number of beds & the facility).

7.5.1 Logical Decision Rules

1. Excludefacilities that report more residents than beds Thisdecison rulesisdesgned to
identify facilities with questionable resident count information. Nationwide, much less than 1% of
fecilities reported more residents than beds (Table 7.6). No facilitiesin the payroll sample were
affected by this decison rule, which was dso used by Harrington. Because few facilities were affected
by this decison rule, it had no affect on the corrdation of 1997 OSCAR gaffing figures to those from
either 1996 OSCAR or 1997 Cost Report data (Table 7.7).

2. Excludefacilitiesthat report no RN hours and have 60 or more beds Current minimum
federa standards require that dl certified nursing homes with 60 or more beds have an RN on duty for
8 hours a day seven days aweek and a licensed nurse (either an RN or an LPN) on duty evenings and
nights. RN Directors of Nursing do not count towards this requirement. Facilities with fewer than 60
beds can obtain awaiver that exempts them from this requirement.

Asareault, the reliability of OSCAR data for facilities with more than 60 beds that report no RN hours
per resident day is questionable. Nationwide, about 1% of facilities were affected by this decison rule.
This decision rule had no affect on the correlation of total hours per resident day figures (Table 7.7).
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3. Excludefacilities that report more than 12 hours per resident day Development of this
threshold was guided by analysis of whether the datain OSCAR could be vaidated based on data from
another time period or from the Medicaid Cost Reports. Harrington et a. used adightly higher
threshold, but data for no facilities reporting twelve or more total nursing hours per resident day could
be vdidated using the Ohio payroll or Medicaid Cost Report data. The across-time correlations for
OSCAR datafor these facilitieswas dso low. Nationwide, about 3% of facilities reported more than
12 hours per resdent day. Only one facility in the payroll sample was reported with more than 12
hours per resident day— afacility that had 2.98 hours per resident day in the payroll data, compared to
more than 13 hours per resdent day in OSCAR.

Of the facilities that reported more than 12 hours per resident day in OSCAR, none reported more than
5.3 hours per resident day in the Medicaid Cost Report data. Forty percent of the facilities affected by
this decison rule were hospital-based and Medicaid Cost Report data were unavailable for most
hospital-based facilities.  There were only eight facilities with more than 12 hours per resident day in
OSCAR for which Medicaid Cost Report data were available. Asaresult, The investigators focused
on the across-time consstency of OSCAR datain developing this decision rule.

Nationwide, among facilities that reported more than 12 hours per resident day in either 1997 or 1998,
the Pearson correlation coefficient between 1997 and 1998 hours per resident day was 0.34,

compared to 0.72 for facilities that did not report more than 12 hours per resdent day in either year
(based on comparison of the first and fourth rows of Table 7.7)°. Application of this decison rule had a
large impact on the consstency of OSCAR gaffing measures. Use of the rule increased the correlation
in 1997 tota staffing between the Medicaid Cost Report data and OSCAR from 0.13 to 0.49 (Table
7.7).

4. Excludefacilities that report less than 0.5 total hours per resident day One god inthe
development of decision ruleswas to avoid excluding facilities with low gtaffing levels reported smply
because of the leve of their staffing. The investigators were, however, unable to vaidate OSCAR data
for any facilities reporting less than 0.5 total hours per resident day using Medicaid Cost Report data,
suggesting that these facilities should be excluded. One facility in the payroll sample that was affected
by this decison rule, and the payroll data reported that this facility had 2.55 total hours per resident
day. The decision rule affected 0.3% of facilitiesin the nationwide OSCAR data (Table 7.6).
Application of this decison rule had little effect on the consistency of OSCAR gtaffing messures, ether
across time or across data sources (Table 7.7).

Overdl, the logica decison rulesresulted in alarge increase in the across-time and across-data source
consstency of OSCAR gaffing figures—

The correlation for facilities with between 12 and 24 total hours per resident day was 0.29, suggesting that
staffing figures for these facilities tended to be unreliable rel ative to facilities with lower staffing levels.
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C  Without the decision rules, the Pearson correlation coefficient between 1996 and 1997 total
hours per resident day from OSCAR was 0.33. Thisincreased to 0.73 after excluding facilities
identified by the logical decison rules.

C The Pearson correlation between OSCAR and Medicaid Cost Report increased from 0.13 to
0.49 after applying the decision rulesto the OSCAR data. Most of the increase was the result
of excluding facilities that reported more than 12 hours per resident day.

C Comparisons based on the payroll sample are limited by the smal number of facilities for which
payroll data were available, but application of the logica decision rules improved the OSCAR-
payroll data correlation from 0.41 to 0.54 (Table 7.8).

Table7.6:
Nationwide Proportion of Facilities Affected by L ogical Decision Rules
Decision rule % of facilities affected

1996 1997 1998 1999
Exclude facilities that report more residents than 0.01% 0.02% 0.03% 0.02%
beds
Exclude facilities that have more than 60 residents 1.3% 11% 10% 11%
and no RN hours
Exclude facilities that report more than 12 hours per 3.9% 34% 3.2% 2.7%
resident day
Exclude facilities that report fewer than 0.5 hours per 0.3% 0.3% 0.3% 0.3%
resident day
Total 5.4% 4.7% 4.5% 4.1%

N=1996: 16,176; 1997: 16,074; 1998: 15,319; 1999: 8,117
Sources: OSCAR (Nationwide data). 1999 OSCAR data were available only through June 1999.
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Table7.7:
Correlation between 1997 OSCAR and other OSCAR and Medicaid Cost Report data with and
without application of logical decision rules

Decision rule Pear son Correlation coefficient of 1997
OSCAR total hoursper resident day to:
1996 OSCAR" 1997 Medicaid Cost

Report

No logical decision rules applied 033 013

Exclude facilities that report more residents 033 013

than beds

Exclude facilities that no report zero RN hours 033 013

and 60 or more beds

Exclude facilities that report more than 12 0.71 048

hours per resident day

Exclude facilities that report fewer than 0.5 033 013

hours per resident day

All logical decision rules applied 0.73 049

. Logical decision rules applied to both 1996 and 1997 data.

N= 1,474 facilitieswith 1997 OSCAR and Medicaid Cost Report data; 1,985 facilities with 1996 and
1997 OSCAR data.

Sources: OSCAR datafor New Y ork, Ohio, and Texas

Table7.8:
Correlation Between OSCAR and Ohio Payroll Data With and Without Application of L ogical
Decision Rules

Decision rule Correlation coefficient of OSCAR
total hoursper resident day to payroll
data
No logical decision rules applied 041
All logical decision rules applied 054
N=98

Sources. OSCAR data, Ohio payroll sasmple
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7.5.2 Decison RulesBased on Changesin Staffing or Resident Levels Across Time

A second st of decision rules was developed to identify facilities that had large changesin reported
daffing levels or number of residents (adjusted for changes in the number of beds) acrosstime. Staffing
and resdent levels for mogt facilities remain Stable over time, and data for facilities reporting large
changes in these vaues are suspect. If a second data source thet islessthan a*“gold standard” (e.g.,
Medicaid Cost Report or some other self-reported data) are available, these data can be used to
vaidate gaffing or resdent changes acrosstime. If only OSCAR data are available, then The
investigators recommend excluding al facilities with changes in total resdents or total hours per resdent
day beyond a given threshold. Implementation of these decison rules requires data from at least two
time periods.

1. Excludeall facilitiesthat had a changein total residents of 25 or more, unless the facility
reported a corresponding changein beds. Invaid saffing data (expressed in terms of hours per
resdent day) can result from inaccurate resdent count information. Anayss of changesin resident
count across time (adjusted for anticipated changes that result from changes in the number of beds at
the facility) can identify facilities with questionable resident count deta.

The two periods of payroll data that were collected did not cover the same time interva aslongitudina
OSCAR data, but showed that the number of resdents at afacility tends to remain reatively stable
acrosstime. The correlation in the patient day messures for the two payroll periodswas 0.75. While
there are undoubtedly facilities that experience large changes in resdent counts, among facilities that
report large changes in staffing levels across time there is likely a disproportionate share with errorsin
the OSCAR data.

The decision rule that is proposed isto exclude all facilities that had a change in total residents of
25 or more, unless the facility reported a corresponding change in beds. To implement this
decision rule, one must create a measure of ‘ expected residents,” which equals the resdent count in the
preceding period adjusted for the change in beds between the two periods.

This decision rule affected 3% of facilities, about 3% of the sample, excluding facilities affected by the
logical decision rules described above (Table 7.9). Application of this decison rule appears to grestly
improve the rdiability of OSCAR data:

C Thecorrelation between 1996 and 1997 OSCAR total hour per resident day figures was 0.77
for facilities that did not have alarge change in total residents (i.e., not affected by this decison
rule), after excluding facilities affected by the logica decison rules, reative to 0.73 with only the
logica decison rules applied (Table 7.10) The correlaion for facilities excluded by this decison
rulewas 0.54 (Table 7.11).
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C The corrdation between 1997 tota hour per resdent day figures derived from OSCAR and
Medicaid Cost Report data was 0.50 for facilities not affected by this decision rule (after
excduding facilities affected by the logicd decison rules), compared to 0.22 for facilities
affected by therule (Table 7.11). Thiswasasmdl increasein condstency relative to usng only
the logicd decison rules (Table 7.10).

2. Excludefacilitiesin thetop 10% in terms of change in total hours per resident day across
time periods Thefind decison rule exdudes facilities with large changes in reported saffing levels
acrosstime. While some facilities have large changes in staffing levels across time, large changes more
likely reflect the presence of errorsin the OSCAR data. If thereis a second source of staffing data
available, it can be usad to validate staffing changes, but if OSCAR isthe only data source available
then facilities with large changes in saffing levels across periods should be excluded.

To apply thisdecison rule, the facility’ s percentile rank in total hours per resident day needs to be
caculated. This can be done usng PROC RANK in SAS with the GROUPS=100 option. Percentile
rank, rather than actua staffing levels, was used as the basis for this decison rule so that the decison
ruleis applied independently of facilities staffing levels. Fadilitiesin the top 10% in terms of change in
total hours per resident day are excluded based on thisdecision rule. (Note that selection of a
threshold is somewhat arbitrary and depends partly on the available sample size and the purpose for
which OSCAR data are being used.)

Application of this rule gppears to result in substantia improvementsin the reliability of OSCAR data—

C By definition, exdusion of fadilities with changes in gaffing will lead to improvement in the
corrdation of OSCAR staffing measures across periods, and such a comparison is not
particularly useful.

C A better test of this decision rule is to compare staffing measures from OSCAR to those from
either the Medicaid Cost Report or payroll data. The correlation between 1997 data from
OSCAR and Medicaid Cost Reports was 0.50 for facilities without large across-time changes
in gtaffing level, compared to 0.10 for facilities excluded as aresult of thisrule (Table 7.11).

7.5.3 Overall Impact of Decision Rules

Overdl, 16% of facilities are excluded by the decision rules described above (based on 1997 OSCAR
data). The decision rules affected 11% of the payroll sample. Application of these decision rules
results in an andytic sample that has much greeter reliability and validity than results from using
uncleaned OSCAR data
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C Thecorrelation in total hours per resident day from 1996-1997 OSCAR data was 0.85
after applying the decison rules, compared to 0.33 without using any of the decison rules
(Table 7.10).

C Thecorrdation in 1997 total hours per day from OSCAR and the Medicaid Cost Report
dataimproved from 0.13 to 0.55 after excluding facilities based on the decision rules.

C Thecorrdation for the rdaively smal number of facilities with both OSCAR and Ohio
payroll dataimproved from 0.43 to 0.54 after applying the decison rules (Table 7.12).
The correlation went from 0.43 to 0.57 using only the logica decision rules, and then
decreased dightly after dso applying the decision rule based on the change in total hours
per resdent day. Given the smdl number of facilitiesin the payroll sample, it is more
gppropriate to evauate the impact of this decision rule using the OSCAR-Medicaid Cost
Report comparisons, for which amuch larger sample was available.

Table7.9:
Nationwide Proportion of Facilities Affected by OSCAR Decision Rules

Decision rule

1997 1998 1999
Logical decision rules only 4.7% 45% 4.1%
Exclusion based on changein total hours per 10.1% 10.0% 10.1%
resident day
Exclusion based on change in total residents 2.7% 2.8% 2.3%

(relative to change in number of beds)

Apply all decision rules: exclusion based on change 14.6% 14.4% 12.8%
intotal hours, changein total residents, and logical
decision rules

N=1996: 16,176; 1997: 16,074; 1998: 15,319; 1999: 8,117
Sources: OSCAR (Nationwide data). 1999 OSCAR datawere available only through June
1999.
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Table7.10:

Correlation Between 1997 OSCAR and Other OSCAR and Medicaid Cost Report Data With and Without
Application of Logical and L ongitudinal-Based Decision Rules

Decision rule

Pear son Correlation coefficient of 1997 OSCAR
total hoursper resident day to:

total hours, changein total residents, and logical
decisionrules

1996 OSCAR 1997 Medicaid Cost
Report
No logical decision rules applied 0.33 013
All logical decision rules applied 0.73 049
Exclusion based on changein total hours per resident 0.84 050
day and logical decision rules
Exclusion based on changein total residents (relative 0.77 054
to change in number of beds) and logical decision
rules
Apply all decision rules: exclusion based on changein 0.85 055

data.
Sources; OSCAR datafor New Y ork, Ohio, and Texas

N= 1,474 facilitieswith 1997 OSCAR and Medicaid Cost Report data; 1,985 facilities with 1996 and 1997 OSCAR
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Table7.11:

Correlation Between 1997 OSCAR and 1997 Medicaid Cost Report Data
Stratified by Whether Facility |s Excluded by OSCAR Decision Rules

Decision rule Pear son Correlation coefficient of 1997
OSCAR and Medicaid Cost Report total hours
per resident day
Included facilities Excluded facilities
No logical decision rules applied 0.13 N/A
Apply al logical decision rules 049 0.07
Exclusion based on change in total hours per resident day 0.50 0.30
(using logical decision rulesfor both included and excluded
facilities)
Exclusion based on change in total residents (relative to 04 0.10
change in number of beds) (using logical decision rulesfor
both included and excluded facilities)
Apply al decision rules: exclusion based on changein total 0.55 0.29
hours, change in total residents, and logical decision rules

N= 1,474 facilitieswith 1997 OSCAR and Medicaid Cost Report data
Sources. OSCAR datafor New York, Ohio, and Texas

Table7.12:

L ongitudinal-Based Decision Rules

Correlation Between OSCAR and Ohio Payroll Data With and Without Application of L ogical and

Pear son correlation coefficient of
OSCAR total hours per resident day
to Ohio payroll data

hours, changein total residents, and logical decision rules

No logical decision rules applied 043
All logical decision rules applied 057
Exclusion based on change in total hours per resident day and 054
logical decision rules

Exclusion based on change in total residents (relative to changein 057
number of beds) and logical decision rules

Apply all decision rules: exclusion based on changein total 054

N=98
Sources: OSCAR, Ohio payroll data
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7.6 Concluson

This chapter analyzed the rdiability and accuracy of OSCAR gtaffing measures, based on comparison
to payroll data from asample of Ohio facilities. These analyses showed that there were a significant
number of facilities for which there were differences in staffing measures from the two data sources.
The correlation between staffing figures from OSCAR and the payroll datawas rdatively low. For
total hours per resdent day, the Pearson correlation coefficient was 0.43, and the Spearman (rank)
corrlaion was 0.52. There was less consstency in nurses aide staffing figures than for either RNs or
LPNs.

This study aso investigated whether facilities, particularly ones with low staffing levels, tended to
increase gaffing levels (particularly for RNs) immediately prior to the start of the annua certification
survey. Since OSCAR gaffing data cover the two-week period preceding the annua survey, if
fadilities “gaff-up” in anticipation of the annud certification survey, then the gaffing levels reported in
OSCAR may be higher than the typical saffing levels a the facility. The Ohio payroll dataincluded
two time periods, one corresponding to the survey period and a second that typicaly covered the
period Sx months prior to the most recent facility survey. Little evidence was found to suggest that this
type of “daffing-up” is awidespread phenomenon. Staffing levels were relatively stable across the two
time periods, dthough facilities with low gaffing levelsin the pre-survey period were more likely to have
higher saffing levels during the survey period. It isnot possible to determine whether this reflects some
type of increased staffing corresponding to the survey period or merely reversion to the mean.

A ==t of decigon rules were developed for determining which facilities should be excluded from
anayses due to concerns about the accuracy of OSCAR staffing measures. These decision rules build
on those developed by Charlene Harrington, but aso consder changes in staffing levels acrosstime in
ng reliability.

Overdl, 16% of facilities are excluded by the decision rules described above (based on 1997 OSCAR
data). Application of these decison rules results in an andytic sample that has much grester reliability
and vdidity than results from using uncleaned OSCAR data.  The corrdation in 1997 tota hours per
day from OSCAR and the Medicaid Cost Report dataimproved from 0.13 to 0.55 after excluding
facilities based on the decison rules. The corrdation for the rdatively smal number of facilities with
both OSCAR and Ohio payroll dataimproved from 0.43 to 0.54 after gpplication of the decision rules.

The investigators recommend that the decision rules described above be gpplied to al anadysesthat use
OSCAR for which data from at least two time periods are available. If no longitudind dataare
available, use of thelogicd decison ruleswill result in consderable improvement in the reliability of deta
in the anaytic sample, but will not capture facilities with large unexplained changes in either gaffing
levels or resident counts.
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